"The determination of nutritional requirements during pregnancy and nursing is a complex task because the optimum growth rate of the fetus and of the newborn baby is not known for sure." Angel Ballabriga opened the symposium on which this volume is based with approximately these words, and despite the data that have been supplied and our discussions, I can employ them as they stand.
"The determination of nutritional requirements during pregnancy and nursing is a complex task because the optimum growth rate of the fetus and of the newborn baby is not known for sure." Angel Ballabriga opened the symposium on which this volume is based with approximately these words, and despite the data that have been supplied and our discussions, I can employ them as they stand.
Indeed, the first weeks of life is the period when growth is quickest and when the requirements expressed per kilogram body weight are greatest; but the growth rate of the fetus and of the newborn infant is not the only element to be taken into consideration. It is the whole regulation of the mother's metabolism that must be considered. It thus appears that we cannot be satisfied in merely applying the factorial method without any restriction, i.e., simply add the requirements for maintaining the mother, the growth of the fetus and of its annexes, delivery losses, and milk secretion. In our calculations we must include the whole series of adaptations that result in the maintenance of energy, nitrogen and calcium storage, improvement of the bioavailability of vitamins and trace elements during the first half of pregnancy (anabolic phase), as well as making them available to the fetus during the second half (catabolic phase), at a time when his or her requirements increase almost exponentially in relation to the mother's body weight. The whole exercise therefore consists of finding out whether vitamin and mineral requirements are really greater during pregnancy and nursing, or if, on the contrary, they are not, which seems rather paradoxical at first but is definitely worth a detailed study. In other words, we shall try to answer the following question, Are pregnancy and nursing physiological processes or not?
I should first like to point out the lesson given to us by history. During the banquet, we were able to admire the 16 children of Empress Maria Theresa. It is true that she was an exceptional woman, but we must remember that, for thousands of years, women have had six, eight, ten chil-
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dren, or more, and that they have survived without mineral or vitamin supplements, although the food available to them was often scant. This is still the normal situation in developing countries, and, although we may not consider it ideal, we must admit that the bodies of women adapt. As Charles Dent of University College Hospital, London, wrote 25 years ago: "it is not possible to have a positive or negative balance over a very long time without exploding or disappearing."
It appears that eating habits have changed since the neolithic revolution when, according to Linus Pauling, ascorbic acid supplies were around 3 g/ day (about 100 times the amount now recommended!). Eating habits have also changed to an impressive degree since the beginning of the present century. Total expenditure of energy has decreased and, therefore, also the need for energy. Over the same period, the percentage of fat has increased in the industrialized countries from 20% to 40% of energy intake. Refined sugar intake has also increased, whereas the intake of fibers and cereals has decreased. The net result of all these changes toward what is usually called the "Western model" has therefore been a very recent reduction of the nutritional density of the eating pattern.
Let us not forget the real significance of the essential nature of a substance, however. An essential element is a molecule that plays a critical part in our metabolism and that we cannot synthesize. In the Cambrian era, 500 million years ago, the blue seaweed was capable of synthesizing all vitamins and all amino acids, as Escherichia coli still does today.
If we have lost this ability during evolution, this means that these nutrients have always been available in sufficient quantity in the diet of our forefathers. There is no alternative to this hypothesis. This simplification is excessive, but, in my view, it may be considered that two kinds of information have emerged from this symposium. It has been established that maternal stocks are depleted during pregnancy and nursing. This seems especially obvious for iron, folates, and zinc; by contrast, it is uncertain whether there is a direct relationship between folate deficiency and neural tube development (NTD) anomalies and between zinc deficiency and delivery complications. The relationship between vitamin E status and intracerebral haemorrhage, iodine concentration in mother's milk and temporarily raised TSH in the newborn infant, vitamin K and haemorrhagic illness of the newborn have all been confirmed. Recommendations that iron, folic acid and vitamin D be supplemented during pregnancy seem reasonable and so do recommendations that extra vitamin E and K be given immediately after birth, especially to low-birthweight infants (LBWI); however, for iron and folates there is no definite proof that supplements must be given during pregnancy rather than before or after it. The important thing is to start pregnancy with sufficient stock of essential elements.
We have also learned that changes occur in the distribution of nutrients among the various maternal compartments, in connection with the expansion of the plasma volume, the increase of low-density lipoproteins (LDL), or other well-known mechanisms.
It has been said that reduced availability of certain nutrients during pregnancy could be a way of protecting the mother against the demands of her fetus. I have no intention of discussing in this context whether the fetus behaves like a parasite or not. Many arguments imply that it is not a parasite and, in terms of selective advantage, it is obvious that the ability to breed, i.e., the mother's protection, is more important than the baby's ability to survive.
Are we now in a position to choose between these two extremes? Surely not. Even the most elaborate models-embryonic cultures and tests on Rhesus monkeys-are merely models. They do not reproduce the complex state of malnutrition. The results obtained from highly selective groups of women-well-fed, normal birthweight, adapted to gestational age-do not provide information on high-risk groups, i.e., women who are underfed, vegetarian, and, especially adolescents. It is, in this context, astonishing that pregnancy among young girls failed to enter our discussions, whereas this topic alone would be worth organizing a two-day symposium. Epidemiology and nutritional surveys were not covered in this symposium either. It is true that nutritional surveys are often more delicate to carry out than biochemical dosages, but many results that have been submitted are difficult to interpret without such data and without analyses taking into account many variables. Finally, it should be stressed that RDAs are often misinterpreted. Although this point has been mentioned before, it may not be useless to recall the following:
1. RDAs for infants less than 6 months old are based on the composition of mother's milk and, with the exception of vitamin D, do not concern breast-fed babies. 2. It is impossible to determine what part of the population receives supplies that are less than their needs if we do not know the distribution of supplies or the distribution of needs. 3. In any case, the RDAs do not have individual applications.
Let us therefore be careful of investing the RDAs with more data than they are meant to have. Let us also remember that pregnancy and the weeks that follow birth are special periods that restrict our research possibilities even more than any other time of life. Not everything has been written yet, but then everything written has not been read! What is not scientific is not ethical.
